Section of Surgery
A major resection requires an ample incision, usually a right thoraco-abdominal approach, with dissection and ligation of the vessels supplying and leaving the area to be removed. Various authors have discussed the most suitable techniques (Gans 1955a , b, Couinard 1952 , 1954 , Pack 1958 , Smith 1958 , 1959 , 1961 and it may be said thata greaterproblem is nowposed by the question 'When should an operation of this kind be done? than 'How should it be done?' The writer's experience in this field is summarized in Table 1 .
Nearly all the major resections in this series of patients provided some information of value and 11 have been selected for brief description, each of which appears to bring out some point worthy of emphasis or discussion. Case 2 C N, girl, aged 10 days A benign angio-endothelioma occupied most of the left half of the liver (Fig 2) .
In each case left hemihepatectomy was followed by a smooth convalescence and; the patients remain well three years and.six years respectively after operation. Here the need for surgery and the good prognosis require no emphasis; in neither case could removal.have been safely achieved by a local extirpation. Both were operated upon for trauma, a segmental resection of devitalized liver being performed. If a major mass of liver tissue has lost its blood supply the traditional control of haemorrhage by mattress sutures, gauze packing or both will inevitably be followed by severe complications later, in particular anaerobic infection of dead liver tissue. Primary resection of devitalized liver, or secondary resection when the pack is removed, is to be preferred.
Case 5 J L, woman, aged 55 Left hemihepatectomy for a malignant hepatoma in a cirrhotic liver (Fig 3) . In spite of very poor liver function and a jaundiced patient (serum bilirubin 1-4 mg/100 ml), the post-operative course was smooth. Liver function clinically and biochemically appeared to be improved for over one year when, inevitably, further malignant change in the remaining liver occurred.
Case 6 1 McG, man, aged 57 Presenting with a malignant mass in the liver, was considered to have an occult primary carcinoma. At operation a large tumour and several satellite nodules in the left half of the liver were found. No extrahepatic primary tumour could be identified. Left hemihepatectomy was performed, histological study showing a malignant hepatoma in a noncirrhotic liver. The patient remained well for three years but then developed an inoperable mass in the remaining liver.
The normal procedure here would probably have been to reject a resection as unlikely to be profitable, but in fact the operation performedwas clearly justified by three years without symptoms post-operatively.
Case 7 E P, woman, aged 61 Admitted in 1957 with a huge angioblastic sarcoma filling the abdomen. This was resected by right hemihepatectomy. Eighteen months' freedom from trouble followed but the patient eventually died with intraabdominal recurrences.
Case 8 F C, girl, aged 13 years (presented at the December 1959 meeting of the Section of Surgery) A large malignant hepatoma occupied the right half of the liver (Fig 4) . Hemihepatectomy was performed and the patient has ren ained well (Smith 1961).
Case 9 J B, man, aged 50
Right hemihepatectomy for multiple hydatid cysts confined to the right half of the liver. Hydatid disease provides an infrequent indication for segmental hepatic resection.
Case 10 E R, womrn, aged 58 Right hepatic lobectomy for carcinoma of the gallbladder with multiple malignant masses in the right but not the left lobe of the liver. After initially progressing very favourably, she died very suddenly on the thirteenth post-operative day from a massive pulmonary embolism. Autopsy showed that the left lobe of the liver was indeed free from malignant involvement and that in fact no trace of remaining tumour tissue could be found anywhere.
It would appear, from this case, that even if massive involvement of the liver is present, resection is justified if the left lobe is clear of macroscopic evidence of tumour.
Case 11 D J, boy, aged 13 years with a malignant 'mixed cell' tumour A huge irregular hepatic mass. Subtotal hepatectomy, retaining under 10% of the liver, was performed ( Figs 5 & 6) . The initial post-operative period required in particular considerable intravenous plasma and albumin but recovery was rapid and complete. Three.
years later a single recurrence in the greater omentum was resected.
Conclusions
Briefly, the lessons learnt and the impressions at the moment seem to be these:
(1) Any major hepatic resection should be a segmental one with control of the main vessels entering and leaving the part resected.
(2) This type of surgery clearly has a place in the treatment of conditions other than neoplasia, e.g. trauma, hydatid disease.
(3) Benign neoplasms of the liver, even if very large, should be resected in this way and permanent cure should result. This should be treated in the same way as a primary hepatic tumour. In this case right hemihepatectomy was performed, the mass in the liver measuring 14 x 10 cm (4) Primary malignant hepatic tumours should be radically resected in most instances. The reserves of hepatic function and the capacity of the liver to regenerate are immense. Prolonged freedom from recurrence may well follow. Malignant hepatoma in a cirrhotic liver, however, offers a minimal chance of success, being usually multicentric in origin.
(5) Metastatic malignancy in the liver may sometimes be treated by resection with profit (Fig 7) . The most favourable case is the single large metastasis several years after successful resection of the primary tumour. Conversely, the discovery of multiple blood-borne metastases when the primary tumour is explored offers so little chance of success that resection should not be performed.
(6) Carcinoma of the gall-bladder poses an individual problem. The prognosis after simple cholecystectomy is extremely bad. Right hepatic lobectomy should therefore at least be considered, particularly as involvement of the right lobe of the liver can be present with a normal left lobe.
Mr Michael Hobsley (Whittington Hospital, London)
The Anatomical Basis of Partial Hepatectomy Knowledge of the orderly arrangement of the intrahepatic duct structures has grown gradually since Glitson's (1659) description that the hepatic arteries, portal veins and bile ducts cling closely to each other and constitute a system -Kiernan (1833) called it the Glissonian systemdistinct from that of the hepatic veins.
The Glissonian system bifurcates in the porta hepatis, thereby defining two equal portions of liver which may therefore justifiably be caJled right and left halves, separated by a principal plane (Rex 1888, Cantlie 1898). These halves do not correspond to the right and left lobes because the principal plane lies to the right of the plane o: the falciform ligament. The exact position of the principal plane has been investigated by a variet) of methods, including the injection of differeni aqueous dyes along the separately cannulatec right and left hepatic ducts (Hobsley 1957 (Hobsley , 1958 On the anterosuperior surface, the principa plane runs from the gall-bladder notch inferiorly to the left border of the inferior vena cava at the postero-superior margin of the liver. On the postero-inferior surface, the plane corresponds with the groove that bisects the gall-bladder bec and roughly halves the caudate lobe. There is nc anastomosis between the right and left elements of the Glissonian system (Elias 1955, Gans 1955 , but see Segall 1923, for exceptions). T7he hepatic vein system differs from the Glissonian in that the vessels are much larger, that there arc three main hepatic veins instead of two and thai their pattern of distribution is quite different. As the right, middle and left hepatic veins run upwards, the two lateral veins converge towards the line of the inferior vena cava and all three veins enter the cava (the middle frequently joins the lefi just before entry) at the upper margin of the liver. Following this course, the veins often lie at right angles to the Glissonian elements that spray outwards from the porta hepatis. This complex arrangement increases the surgical difficulties of formal hepatectomies: for example, the middle hepatic vein lies exactly in the principal plane and is in jeopardy during a hemihepatectomy.
On the basis of the hepatic veins, the liver is divisible into three territories, each of which drains more or less exclusively by its hepatic vein, though some cross-anastomosis does occur (Elias & Petty 1952 , Gans 1955 . The left hepatic vein drains the area to the left of the. falciform ligament: in other words, the left lobe and the left hepatic vein territory coincide. The Glissonian pedicle to the left lobe can be controlled in the plane of the falciform ligament, the left hepatic vein at the superior border of the liver; left lobectomy can therefore be carried out with complete prior control of the vasculaturethe only hepatectomy for which this statement is true.
The hemihepatectomies, right and left, require the dissection of the bifurcation of the Glissonian system in the region of the porta hepatis. Details of this dissection may be found elsewhere (Hobsley 1958 , Hobsley & Lloyd-Davies 1959 .
